Surfactant blocks lipopolysaccharide signaling by inhibiting both NFκB and PARP activation in experimental ARDS.
Surfactant plays an important role in lung homeostasis and is also involved in maintaining innate immunity within the lung. Lipopolysaccharide (LPS) is known to elicit acute proinflammatory responses in lung diseases such as acute respiratory distress syndrome and is responsible for the expression of the inducible isoform of nitric oxide synthase (iNOS). Because cells are exposed to low pH within the microenvironment of inflammatory lesions, the potential role of low environmental pH on iNOS expression was investigated. Low environmental pH-induced iNOS gene transcription involved the activation of nuclear factor-κB (NF-κB) transcription factor and IκB kinases. Here, we find that exposure of cells to low environmental pH increased both nitrite accumulation and activation of NF-κB-signaling pathway by Western blot and immunohistochemistry. In addition, treatment with surfactant prevents NF-κB translocation to the nucleus by preventing phosphorylation of IκBα, and its subsequent degradation by IKKα, and canceling low pH-induced nitrite accumulation. Surfactant also inhibited the LPS-induced PARP activation. Therefore, surfactant may regulate lung homeostasis by neutralizing acidic microenvironment in inflammatory lesions that leads to the upregulation of iNOS activity through the activation of NF-κB pathway and by PARP activation.